A 73-year-old Japanese man with synchronous follicular lymphoma and adenocarcinoma of the stomach underwent curative surgical resection. The follicular lymphoma lesion was preoperatively diagnosed as extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) according to biopsy samples. However, postoperative pathological evaluations revealed components of CD10-positive and CD10-negative lymphoma cells within the lymphoma lesion. This case highlights the potential difficulty of diagnosing gastric follicular lymphoma. In such cases, conducting repeat pathological examinations of biopsy samples or resected specimens is required to obtain a correct diagnosis of follicular lymphoma.
Introduction
The category of primary intestinal follicular lymphoma was recently established. This entity was formally cited in the latest version of the classification of lymphoid tissues issued by the World Health Organization (1, 2) . Involvement of the duodenum is a predominant feature of primary intestinal follicular lymphoma. Recent case series from several institutions have revealed a high rate of extensive involvement of the jejunum and/or ileum, accounting for 66.7% to 100% of patients who undergo entire gastrointestinal tract surveillance with video capsule endoscopy or double balloon enteroscopy (3) (4) (5) (6) (7) (8) . In contrast, gastric involvement is less frequent in cases of follicular lymphoma, accounting for 2% to 29% of follicular lymphoma cases (9) (10) (11) (12) . Takata and coworkers reported that, among 125 patients with primary intestinal follicular lymphomas, involvement of the duodenum was found in 111 (89%) cases, involvement of the jejunum was found in 50 (40%) cases and involvement of the ileum was found in 28 (22%) cases, whereas involvement of the stomach was seen in only two (2%) cases (3) .
In this report, we present a case of follicular lymphoma of the stomach. This patient had the additional uncommon feature of concomitant gastric adenocarcinoma. It is also noteworthy that in the preoperative pathological evaluation of this lymphoma lesion, it was difficult to reach a diagnosis of follicular lymphoma. Consequently, potential pitfalls in the diagnosis of gastric follicular lymphomas are also discussed. had a previous history of benign prostate hypertrophy and chronic obstructive pulmonary disease (COPD) and had started home oxygen therapy one year previously. The FEV1 on pulmonary function tests was 61.6% of the predicted value (COPD stage II). The patient had no history of gastrointestinal disease. His weight had decreased from 72 kg to 53 kg over the previous six months. A physical examination revealed no abnormalities, and there was no evidence of hepatosplenomegaly or peripheral lymphadenopathy. All laboratory findings, including the levels of lactate dehydrogenase (LDH) and soluble interleukin-2 receptor (sIL-2R), were within the normal ranges. A second esophagogastroduodenoscopic examination showed two lesions in the stomach: a depressed lesion measuring approximately 30 mm in diameter on the posterior wall of the lower gastric body (Fig. 1A, B) and an irregularly shaped shallow depressed lesion with a vague margin of approximately 60 mm in diameter at the greater curvature of the upper gastric body (Fig. 1C, D) . Histopathological examinations of the biopsied specimens obtained from the former lesion revealed well-to moderately-differentiated tubular adenocarcinoma of the stomach. The biopsied samples obtained from the latter lesion showed dense infiltration of small-to medium-sized lymphoid cells into the gastric mucosa (Fig. 2 ). An immunohistochemical study demonstrated the lymphoid cells to be positive for CD20 and negative for CD3 and cytokeratin AE1/AE3. Taken together, these results indicated that a neoplastic expansion of B cells had occurred. Based on these pathological features, synchronous adenocarcinoma and extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) in the stomach were suspected. Contrast-enhanced computed tomography (CT) scanning of the neck, chest, abdomen and pelvis showed no other involvement, except for multiple enlarged paragastric lymph nodes.
Since the possibility of lymph node metastasis as a result of gastric carcinoma could not be excluded, total gastrectomy with lymph node excision, cholecystectomy and splenectomy was performed. In the surgically resected specimens ( Fig. 3) , well-differentiated tubular adenocarcinoma confined to the mucosal and submucosal layers was pathologically confirmed (Fig. 4) . Helicobacter pylori was also detected in the specimens. In the other lesion, nodular neoplastic follicles composed of small-to medium-sized cleaved cells were seen (Fig. 5 ). These cells were located primarily in the mucosal and submucosal layers, although they had also partly infiltrated the proper muscle layer and subserosal layer. However, no lymphoepithelial lesions were detected. An immunohistochemical study revealed that the lymphoma cells forming lymphoid follicles were positive for CD20, CD10, BCL-2 and BCL-6, yet were negative for CD3 and CD5. Accordingly, a diagnosis of follicular lymphoma of the stomach, rather than MALT lymphoma, was made. The lymphoma cells outside of the lymphoid follicles, especially those located in the surface layer of the mucosa, were largely negative for CD10. However, CD10-positive neoplastic cells were only sparsely observed (Fig. 6 ). Tissuefluorescence in situ hybridization (T-FISH) for t(14;18)(q32; q21)/IGH-BCL2 translocation was performed; however, no translocation was present in either the CD10-positive lymphoma cells or the CD10-negative lymphoma cells. Infiltration of lymphoma cells into the paragastric lymph nodes and spleen was also noted, whereas no adenocarcinoma components were detected in either the lymph nodes or the spleen. The postoperative diagnosis was follicular lymphoma of the stomach, Grade 1, pathological stage II1E (spleen), based on the Lugano staging system for the classification of gastrointestinal tract lymphoma (13, 14) . A bone marrow aspirate and biopsy as well as whole-body positron emission tomography (PET) scans were postoperatively performed, and no persistence of lymphoma or carcinoma was detected. Six courses of chemotherapy comprised of rituximab plus CHOP (cyclophosphamide, doxorubicin, vincristine and prednisone) were administered, and no recurrence was detected for the 30 months following surgery.
Discussion
Simultaneous occurrence of adenocarcinoma and lymphoma in the stomach is a rare event. For example, Nakamura and co-workers previously reported that only 9/9,150 (0.098%) of cases involving gastric carcinoma also involved primary gastric lymphoma (15) . Similarly, Noda and colleagues reported an incidence of 2/2,438 (0.082%) for cases of gastric carcinoma (16) . According to a review of reported cases of synchronous gastric adenocarcinoma and lymphoma, the major lymphoma subtype is MALT lymphoma (17) . It is widely accepted that Helicobacter pylori is a common carcinogen causative of both gastric adenocarcinoma and gastric MALT lymphoma (18) . Therefore, it is hypothesized that Helicobacter pylori plays an important role in the synchronous occurrence of adenocarcinoma and MALT lymphoma in the stomach. Indeed, Sakai and colleagues reported a 100% positivity rate of Helicobacter pylori infection among 13 reviewed cases of synchronous adenocarcinoma and MALT lymphoma in the stomach (19) . However, Helicobacter pylori may not participate in the pathogenesis of follicular lymphoma. In most reported cases of gastrointestinal follicular lymphoma, the eradication of Helicobacter pylori results in unchanged gastric lesions. Moreover, progression of gastric lesions has been observed following successful treatment of Helicobacter pylori (20) (21) (22) (23) (24) . Taken together, these findings suggest that the neoplastic follicles of follicular lymphoma are not composed of antigen-driven cells, in contrast to those of MALT lymphoma (20) . Furthermore, the incidence of synchronous gastric adenocarcinoma and gastric follicular lymphoma is quite low. Therefore, in the present case, the simultaneous detection of two distinct neoplasms appears to have been coincidental.
The macroscopic features of gastric follicular lymphoma have not been fully revealed due to the rarity of this disease. The reported morphology of gastric follicular lymphoma varies from elevated nodular lesions (25) to mucosal inflammation and ulceration (26) . As common practice, the use of biopsies is essential to diagnose gastrointestinal lymphoma. In the present patient, MALT lymphoma was suspected as a preoperative diagnosis of the lymphoma lesion. Similar misinterpretations of gastrointestinal follicular lymphoma as MALT lymphoma have been described in other reports (21, 26) . Pathologically, the major differential diagnoses of follicular lymphoma include MALT lymphoma, man- tle cell lymphoma and reactive lymphoid hyperplasia. The neoplastic cells present in low-grade B-cell lymphomas, namely, follicular lymphoma, MALT lymphoma and mantle cell lymphoma, share similar morphological features to some extent. For example, such lymphomas are primarily composed of small-to medium-sized lymphoid cells of Bcell origin. Additionally, lymphoepithelial lesions, which represent a well-known characteristic of MALT lymphomas, have occasionally been described in cases of gastric follicular lymphoma (26) . Generally, subcategorizing low-grade Bcell lymphomas according to their morphological features can be difficult and typically requires immunohistochemical staining. In mantle cell lymphoma, the lymphoma cells are positive for CD5 and cyclin D1. Typical follicular lymphoma consists of CD10-positive neoplastic lymphoid cells. In contrast, the lymphoma cells in MALT lymphoma are negative for CD10, CD5 and cyclin D1. However, as described above, most low-grade B-cell lymphomas in the stomach are MALT lymphomas, which can impede further immunohistochemical surveillance for CD10, CD5 and cyclin D1 and may lead to the misdiagnosis of the lesions as MALT lymphomas.
In the present case, the neoplastic cells present in the follicular lymphoma were partly negative for CD10 (Fig. 6) . Despite the partial CD10-negativity of the lymphoma cells, the diagnosis of follicular lymphoma was supported by distinctive pathological features such as the monotonous proliferation of lymphoma cells with a strong expression of CD10 and nodular formation of neoplastic follicles (Fig. 5) . A negative expression of CD10 in interfollicular infiltrating cells can be observed in typical follicular lymphoma cases (27) . While previous studies have also reported that the neoplastic cells of MALT lymphomas can be positive for CD10 in rare instances (28, 29) , these cases involved either a very weak expression of CD10 or moderately positive membrane staining for CD10. Therefore, based on the strong expression of CD10 observed in the present case, a diagnosis of MALT lymphoma with follicular colonization was excluded.
The ability to detect the t(14;18)(q32;q21)/IGH-BCL2 translocation in CD10-negative lesions provides direct evidence for a genetic alteration that is typical of follicular lymphoma rather than MALT lymphoma. However, genetic evidence of this translocation was not available for the patient reported here. Yanai et al. reported that the t(14;18) (q32;q21)/IGH-BCL2 translocation was detected in 7/11 (63.6%) gastric follicular lymphomas (12) . We recently reported that the frequency of the translocation in gastric follicular lymphoma samples is significantly lower than that observed in duodenal follicular lymphomas (30) . For example, this translocation was detected in only 3/8 (37.5%) gastric follicular lymphomas versus 13/15 (86.7%) duodenal follicular lymphomas. Consequently, in the diagnosis of gastric lymphomas, a lack of the t(14;18)(q32;q21)/IGH-BCL2 translocation does not exclude the possibility of follicular lymphoma because approximately 40-60% of all cases are negative for such translocation.
In our patient, even if CD10 staining had been performed preoperatively, it might have nonetheless been difficult to arrive at the diagnosis of follicular lymphoma due to the presence of CD10-negative lymphoma cells. This highlights two major issues associated with the immunohistochemical analysis of follicular lymphomas. First, approximately 20% of cases of follicular lymphoma are negative for CD10 (27, 31) . Second, as described in our patient, neoplastic cells in follicular lymphoma can be partly negative for CD10. Such ambiguities pose diagnostic challenges, which may lead to an inaccurate diagnosis of gastrointestinal lymphomas, especially in small biopsy specimens (25) . In such cases, neoplastic follicles must be identified in larger specimens or multiple biopsied specimens to arrive at the correct diagnosis of follicular lymphoma. Otherwise, such cases may be confused with MALT lymphoma.
In conclusion, a case of synchronous adenocarcinoma and follicular lymphoma of the stomach is reported. This case highlights the difficulty of diagnosing gastric follicular lymphoma since it rarely occurs in the stomach and because it shares pathomorphological similarities with MALT lymphoma. It is also particularly noteworthy in this case that the neoplastic cells were found to be negative for CD10. Consequently, gastroenterologists and endoscopists should be aware of such pitfalls in the pathological classification of gastrointestinal lymphomas.
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